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x*S?gffi3<DIIft*a' % #JH#4£#ni^Affi» 

Mttio^osffiaj^^ft-rftft*^ <t-rn 

«. tana' RC/s ina te, KT<Z>5£5&tfa8 

[0 0 54] 
t»5] 

tan at* - tan a x sin y 
[0 0 55] 
[ft6] 

[0 0 56] cne^MU. a=5g. n=l. 5 

ftUUiST^K:. ±3. 3 3£cdSeB-C0' 
ttT£o CCD^#-C, 1 0 0 0 #CD 5 g*5 

K»*?T;t«, ^a^7AfB^tti©iSr^j2 5 o 
0 CD* u y y A ^Slfili-C t SMiKfir £ . 
[0 0 57] CQ^Py^A^MfB&Sft/cl JM#<2 

P^RtR6C4 0 0SWti«, 1 0 07JO* 

a y ^ a ^ ^miE^-r & c <t # r # * . 
[0 058] ccr. fi^^^fflc^n^^-A^ u 

* *ft£ic££ftgfilfi^fc 1/ < fcfite**BE5j«ft 
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7c4{C±9ie&£ftTl>£<D-C\ mO^^byy^^M. 
0, I^BStca&O^P^^A^rS^T^CitC^or L 

io [005 9] ft*; Sh79 *BBfictt. H l o&a® l 

lattte 7 ft £*Rtt? & cfcC^o 

[0060]«l©d:^, $»^*a^7A!H 

a*>X3r2/*R3#. Jb^Ufccfc5CCjgl<D£ffi£!ff2 

^CchCCirD, *x**/««3rtecA»T3#J«*4© 
3t?f*i*l*«fi!S-er*a 5^AfBlSJi2 K»LT*P 
20 ^A©fttt*MB»£f75Ci#-C*4. £/c> *p 

■a * ft s^fss ct < Mflrr 5ci#r»s. 

[0 06 1 ] *B*^AB«flH*Hi, W£3fc<t 

Sft£C £*c<£ DiBf^Sft/c* a A^W^-T^. 
[0 06 2] ft*. *]M4«m3««ftClMIWC 
-^Ttt. ^©tT-Af^U^frft^ifl^fcftfffl 

3AE»JdMtni % H 1 2tC7nT<£5tt, £f*<fct/C* 

*w:^pgp i a «rr sKf^ ^^Wi ^ntfco, 

»?xy5/*«3K:J:0«lS83ti*. «fc.'*a«AE 
AiB^jg* 1 <DlpI£^MK:*t LXWft* 1 O 

40 »(cK«««K'r«. 

[0 06 3] -5x5P^«R3tt, Kx^^^^K^W 

[0 06 4] Sfc, «>x^iPSg3{i, SC^tcnb-U 
> h ft U — ?f*-C* ^>#Mt64 VLZfW&t 5 *M*f 3 n 
^C<b(C<fcD, fB»»»ift5flMWt#**IIBe4 4» 
(*7fe5 tCDT*^* b-CIBl^-r^o 
[006 5] $6iC, ii9y»S3B, ^VXAiL 
50 t(D8iffi^Wl, 2 x ? 3 P*gCC AW $ tltc&mft 
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4R.zm&i/c5 Z*Mffilcto\,>XMVr C <fc (c <fc -, 

tO 0 6 6 ] 03.vV>WBL3*W&ftZ>Vmt l/TB. 
flfcttf. Fe. Ce. Pr, XttFetMntffl^f 

B. WLB. L i N b O a -^L i T a O, ^Sf^r* 
S. 

[0 06 7] ±&UtcJ:'}icmi£2titc*n#5 2>.iim 

±j£L/o*P:7"5Ai2i§®2£}#-Oifr£<!:|5| 10 

[0068]*ai/7 As2fa&{* 1 *s@g-r -5^©#ra 

[oo69])5t*}, * a Mmmw 1 #lfi 1 ©#f£ 

^Af2Styt2{C*P^5A£l2^TS©lt>tfU-C t ST2 
©Ull&fll tU^a^ Ai2&)i 2 £f#fc & 1»»&B . 

[0070] ft/cU ^p^A^jgttiectetvt. 
m&CF/'XtttfSlcJBb'S U— !TJIW>«6*lSltlSJM* 

©^ftict&^-rs-i^tf**. -r&*>*>, *oy?A 

[0 0 7 1 ] flj&tf. S43J:<«t ( »6nS7* b 'J77 30 
*f ^fe^i-t^S'JffA (LiNbO, > 

ttaofltei*. *£H© c#*eix, ygfi 3 ©Offices 

aOSffaiU #«a364i«l{*365<t«. ^T&Si LT£ 

[ 0 0 7 2 ] «±©<fc 5(Ctlf»i£3ft£*P V=> hSStm 
<*l©SS2©«iJ5OTrB. -)X,yifi3^tl.>5 
CtW-st, 1 i»X5,5PSffi3F , JtcAS*$n/c#BBje4 

T. *p tf7&*m&# lifim&tZ ctlc J: 0. *n 
^7 Afe&BH* 1 tc*ii,>-C#J!3fc4 ©A««#^{b 40 
U #J^4©AWS*^t3tf£fc&©:>fc^£ffi<,> 

[0073]Jfc. *P ??AJBM«* 1 b. 
bT#HS3fe4Xli#^3fe4 ifi*»«a!ftU— Jf36*HM* 
3 ft 5 C <h tc<fc ») Eft 3 ft ft:* P ^7A$StT5. 

[0 07 4] &*J. #M3fe4*flH6j3^S«a«, «E* 

©ters^s-tit^t. *p 1 ©new: «t 

^I^JSItc* a y 7 AflBMStt 1 ©HIkK «fc 0 fflg «fc < m 

«Pt5Ci*lTS5. 50 
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[0075] *^HJ(c^^*0 ^5 AiB§5&# 1 

ifi. #HS3fe4*JSS*-rSJg«J14WritO-C«>J:t>. 

S. fcte. 8WES6©ttc»jSK*n,»rB. Jh&t/fcSif 
BSr*r3&l»*P*7AS2fi8g#l £BSl5l^-C*34>© 

[0076] smib. * n AEtttttt 1 ess? 
Bitwutwa* 1 ©snMeeiftd ftBgRjg©? -r 
**jBtt**-r4. kimk. *p^7Ai2isjg 

* 1 ©SI 1 ©i®CC*f Lt:fg# £ Wf *Jfl 2 ©£ ffi«k *) 
ffgft3ftfc#M^4*Sftf^-S£:i*5-C#.5. 

[0077] *r. 5ltliltfli7-^l>fc§ 
^tcourBMUTS. W55-10B, 013 2^11 

1 4 Kiivr «fc 5 * n Atesijsft 1 ©rspicffiia 

Sft. #JH*4*Klrt-*. 

[0078] ¥157-1 0**«#n*9.Me»« 
#1 K#bT*P ^7 A£f2$rf #M#4 
B. SI 3*©t^EPA 1 OlcinTfcjSltCSBSfSftS. * 
ec. #8g3te4B. *P^5Al5^i*l«:A*fL-CA^ 
ffiTMBfilU ¥ffis 7- 1 OJCfc^T^EPA 1 1 icmlr 
^J^SWSftS. 

[0079] fi57-i o=&wrs*Pd/7Aa^« 
b. t^eha 1 2tc^vr^itc«Mfsn«. 

[0 0 8 0 ] *P^-7AfS&J&#ltt. ±2lfcJ:^fe 
3£S&-CA*f Lfc#JH* 4 <b fe*7t 5 i ©=F»'< 5» -> * 

[008 1 ] *py5A*WS£-r-5ti^{C, H^fel 1 
B. 01 4 4>©7^EPA 1 3K*jVr^l6jecJS»*SftS. 'X 
tc. «*3fel IB. *py?AeBflttttl<CAJttl/C« 
[Sib. ¥ffi5 5-l 0KJ;-5-C^EnA 1 4{c^f^iaj^ 
S*fSft-&. Hfefel lfcJBafSftfctfoi^ASEl&jS! 
fH*>^h5«5tt, t^EHAI 5(C?S-r*-|6j 
KB^SftS. 

[0082] 35 fc. ±SLfc©»{*7t5 ©A8**r^«r* P 

y5Afe^5«^iB. mi 5 tpec^-r <t^«c, ^epai 

n/c*By7A4BMl ltmtJtttii. 0 
1 6 *(C^-r«t 5 K. ^)f*51£5 *s^EP A 1 7 «C^-T^[6) 
•^H*fe$ft2>. #M7t4CC*il>rB, ^EPA12tC^-T 
*|fll*»6«l*3e5*JBB»Sftteli^i|BHi(Ofc*8»HB 
=&S6-rS. tt*s. ^cEPAl 6{C^-T^ffl^fiI*>61rt*76 
5*M»W*»«:. »l©*fiJE«©«t5{C*P^5AiB 
»12*»o»^(C*jl»-CB. #^4 4^^5i*s 
=F^T ■£ ««« * P y 9 A£MM 2 ^ 4 U ft W ft Bft h 

[0 08 3] «±©«t^(C t Jg*f®i:L/r¥ffi5 7- 1 
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[0 0 8 4] ^CC, n-^-+^-^gf€:SWfi<tbr 

m^tcm^c^x^n^ *p y^Ais^ft: 1 © 

1E¥I(CMUTW^ 1 ©3Effi«5c, 0 1 7 &£f0 
1 8tt7rrr<fc5W:. 3^-t*-?B12tERT5 
CiCCctoT, *P^7A©E»?l£*fT 
[0 0 8 5] n-^- + ^.-^S¥l 2tt. 01 9 «C*"T 

£ a 3 -.t-+a-^13tt, 3^<DJ£i*®#S:tHCS 

is i 4 stMwcBR s ti-c tt a ^ y x s 5 - a if-c 

n*. SI 9tC^r«14Sc;«l 5», AS*0fc*# 
1 8 0Kfl#OTC>4C£*5*U AWStifcfcl 4** 

5<D<fc5Kl 8 0K<@3ELraj*f;*ft£ o 

4>ffiO * * - K J: 0 «Sf?X3 ti/cn » 1 3 B 

[0 0 8 6] iSBLrftiJ: 9 a- 1 *— 3*T 

VB2 1(CtiV*M:9K:. ^t-^-^13W 

[0 0 8 7] =j-*-**-;7S1 2*StS*P^7 

JfRjfe4». 01 7 4 3 <Z>t*cEPA 1 8Ct^T:£frKffBJJ3ft 
«H#4tt, #P*^AE»Kttl«:A*#0 
TAMTCttSiU a-t-+^-^81 2tcJ:^r^ 
EPA 1 9<D^fSi^J5It3tia o 

[0 0 88] =j-:J--**-:/»1 2 4Wt^0^7 

M5lt 3*EPA2 0CC^T^fSjCCBSJ4$n5o 
[0 0 89] *py^AES«i#ltt* ±j8LfcJ:5tt 
3feKr ASi Lte#JH* 4 £ W#3t 5 £ CWF#' < * - > t 

[o 090] *py^A*s^-ra»^«c % S3fejfei 1 

01 8*cd$^HJA2 1 lc9nttftic?$M$tiZ>. * 
cc, ^D^^Afa^ftlccASIbTAWffi-cii^O, 
=J-:f-*,»-:/»l 2te<fc-p-C^EPA2 2 0^5 

3n* 0 

2 2 tfO^EPA 2 4 &C^T*P y 5 AiafSi&f* 1 ©Jiffi 
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n**fii*Jia2 34 j o^epa2 5cc^vr^o<hfc£ 0 # 

K4(Cfc^r«, 5cEPA 2 0 tC^-r^fS]d^^i*3t5 

5*iPA 2 4 KthT* Aifi&iSf* 1 6 

5AEWB2*»oii^«:teC»Ttt, #JS#4<b^tt7fc 
5i3&s=F*TS««*CCD*P^AsMai2rtiL/a: 

[0 09 2] JtLbDJ^CC, B»liUT3-t-ta 
7£r&£W£3fcl 1 *JR»*'r*Ct«cj:or4W**5* 

[0093] «±oj:^aanfcj:«5, k^ji^wt* 
ae»&# i J®** 5 4 <t 

C i «c J: o TfEH*3 tifc*** 5 btf #&fa^* * 
[0 0 9 4] ccmrk:, Utefci l iur, ^n^A 
*4*{affi*tt*tbrfflC^ *W7A(Dm3P&H 
[0 09 5] cntCcfcoT, *py^Al£&W££|gflPl 

[0 09 6] Site* 3-t-ta-^*12t«l*» 
«CC^r». •JBt*4±?Hfc3fel 1 £©3fcK#±<|5J 

[0 09 7] #43, ±2©»WCB, *0^7ABIKI 
#1(0*1 ©SW««:fi«»*EKU . #fiS3fe4 

^ Aiei^jg^ i os*tW^ 6 i r #.B5Jt 4 

40 T5KO#.^4<hB^JcD7m^^ffi+l*®B^tf 
[0098]Jfc, *P^A©{fitfg^S£tC:tet>T 

E»^©#fl8*4©«H3W^«:a7c3h4©'C, 
«aiM3S*«c1ijESti*. tS-^T. ttf»jC5B. 01 5 
RCX01 6, 02251^2 3 tC^b/Ccfc^CC, 

A<o(aa*a»^tc«7ceDiftffiaE^±{ca7c3 n^o 

50 Cime. 
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[0099] C CT. *P 4/5 AlE^f* 1 ©Jiffitt. 

U ff^{i|!8S;**i-2>fc©-Cttfr<. ^»^ffl-C*^-C 
[oioo] fcte. ^Bncc0s-5*a ^v-AEfttttt i 
3fecD©fii^*!^^ < mi A©js££g&» 

©Pg©^gg*i±*5r>. *a4/7A£B£t-£fig©jgfR 10 
t4£i^6SCi#-C#S©-C\ K^ffig?rrfi)±S-tt-5C 

tc*s<-fftra:> * a 4/7 Aseffl^fti ^ 

^\J:5tC. *0 4/7Atel5&{*l©gp££7}t<U 

[0 1 0 1 ] c©j:^tcTn«. &*©^-c©?x.7 

il#4©(@ftftg#*t< fcK^fifBliHCteWS 20 

Sg©ffl_k#SBSf-C#S. Sfc. *a4/7AfaiiyH*l 

1 ©«&£0!l©<fc "5 tc* a 4/5 Aiasus 2 *wr s^cc 
oUTi^UiS*!. ^2©»^M©-t5«c^n4/^ 
AfeH^2*^cfe^*8^-C*>- 3 -c4>J:l^ Sfc* ±a 

[0102] fcfe. *a^5AfBiiJi<*l « t d^itBJ 
□SP1 a*iA&t,>it,tfej;l>. CcDtg^tt. dJ^SU 30 

[0103] ^«c. •$.mmc&z>*uif7 j*mm&.i£ 
7 Ateisaifl: 1 «c*5i,>T!&HjL,fc4s<D £ purees to 

[0104] *^fc^2>*a 4/7 AfBiSS4^2 0 
©»ia2 5^f. *0^7Af2»H^g2 0 40 
«. $flflpg?2 1<!:. ^22i, SSS&Si 2 3 i K. «fc 0 

[0105] $m&n2 1 *n Ata«w^g2 

0 :£#©$«& fr 5. 

[0 1 06] %&3h2. 2B, 02 6 K^nT «fc ^tC. U- 
1f:&jH24«i:, £R8S:iS|gff2 5 £. n'J.X-*U>X2 
6<t> t-AX^';-^2 7i. 57-28, 2 9. 3 
Ot, 7-'Jl^l/>X3 1, 3 2t, 7% 7^4* 4? - 

[0 107] U-if:)£«8l2 4«. @#U-1f, 50 
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SU». U-f«2 4iLt«. N d : YAG 

V—f, N d : YV 0 4 \s—F<Dm-&m&, At -it 
>U— !f«. J^Lfc#|693K«£*a4'7AiEiiy«ft 

A#f SCi *iDJtfe-c* -S/ctf>»® & u -if* 

[0 10 8] ifc, U-f*I2 4tUtB, GaNJfc 
ip^gftu-- ♦f£ffii,>£<iL/-C*><i:t,>. C©t§^tt/ 
j&giU'&SlK t2>fc«DCC. DFB (Distributed Feed-B 
ack) «iS^gB^Ji§/i<!:-*ffl^SC<!:fe^6>n 
•S. U-1f3feiS2 4<DHi^-rSU— !f^«. #IS 

*4. ^##5. W£3£l 1 to -trains. 

[0109] ^ra^iS5S2 5tt. !f*(C 
ttUtffiJl^^&tltiSStLT-^jt. *a4/7AlB 

■static* l-cos. 

[0 110] C<D^KS!SIS2 5{C«. SiSS^fflCv 

r««£ < , w * d v-»erpB4fflu/cjs*M©^ra^ 

[0 1 1 1 ] =n.M-*U>X2 6«. U— tf3fc«®2 4 
£2 7<--jl!"£>iSt6£*r-r£. 

[0112] t-AXT'iJ 7*2 7tt. 3 U^-4rU> 
X2 6CC«fc^-c^Rf3fei34afcU-if7lc^r^f!|b. - 
#£#Pjfe4<fct-5fcS>lC5 7-2 8^J©&U fifcfr£ 
gjSL-C 5 7-29 -5. 

[0 113] 5 7-2 811 l^-AXT-'J 7 4*2 7-C^- 

1-MWS-ttS. 

[0114] 57-2911. t-AX7-'i";$2 7t» 
f93tlfcU-1f3fe€:. 57-3 0^K3ti. 
[0115] S7-30B, 5 7-2 9-CSWSnfcU 

[0 1 1 6 3 7-'jx^l/>X3 1 », ^r^D5IIS2 

[0 117]7-'Jx^U>X32B. *P4/7Ata 

7 1 4' f-T U-f 3 3^1«Ti. 
[0 118] 7 J -/7 , "4'4'-TU-Y3 3B > PJ^-li. CC 
D (Charge-Coupled Device) (C «fc O^f tltteD . 
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tip t>ft*?M8iifimA,-Ci.>2> CMOS (Complementary 
Mental-oxide Semiconductor Device) &<h*3:ffil^T & 

[0119] |gSi)^2 3B. *a^AE»JBl{*l*H 
ISIgftS-ft^Xf >FJl/^-5? (BSHiT) £WOr<r> 

*fc<crcBft<, *^**>d<*-*fc£*;Bc>rfcJ: 
[0120] fei±<DJ:^oc«^^n/c*^(c^^^ci 

y9AE»W£iaB2 0«. J^TOctMCSlfl^Ci 

Jc <t 0 * p ASMKft 1 «c» 0 * n y 5 A*E»r 

[01211ST. U-~1f%H2 4t*. 3M8C2 lfccfc 

>X2 *or. nyy-*U>X26 

B> tf36*¥fr*CCl/ % e-A^yy t?*2 7^JH 

[0122] tr-A^yy ^Z7(J ( flgjftstifcu- 

[0123] ^7-28«, fcf-AX^y ?£2 7&CJ: 

§^ftl(CJ8»t**. 
[0 124]—*. tr-A^y ?*2 

7 Oft: U-tf Tfe* 5 - 3 0 CC|ojWrS** 0 . 

$i=,(C^7-3 0l3:, 57-2 9"CSitStlfcU-1f* 
*£HS£«S2 5 Cci^WTSWr*. 

[0125] £ibxihs2 5». %mu2 i tcsjfflisn 
^7-30 rsn $ n/c u -if Tfctctwsm-sf £7£<DtttB 

[0126] 7-';ifftl/>X3 1 B. ^H^SS2 

5 Krit*«#«fc©tt«t»« fc 
Bt^-yxSHftO. *P^AE&«{*llc*fOrjffi 

[0127] *P 3^ *«?!£«■ 2 0 B. «±©«t 

*P^A<hOr#P^ASBjS&#l«:ffi^ 
ltfcO^ny^AODiE^^TO/c^, ©WSP2 1 

o^ay^A*ta^*r^o 

[0128] ;«C % *Py5AfBWI^«2 OB. « 

^AtEti^flarfp^ *o^A*»g£-r4. w 

Eft, S£t£1 Ult«4 4fflC^. 
[0 129] U'— !fjlHB2 4B. W»»2 1CCU 
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2 6^HM*-r*. -£Or. 3y^-jfU>X26tt. u 
— !f**JMr*tbfcf-A^^ , y ? £2 7'MBStr*. 

[0 13 0] fcf-AX^y ?»2 712, =i»M-*U> 
X2 6^e>MStSn/cU-1f7cO-ge?:^ 5-2 8-Jg 
»Stt, »9©U-tf**5^-2 9^aiaS**. 

[0131] 57-28lt fcT-A^^y **27-CH 

* n #5 AfES«f* 1 CcKUMT « . 
10 [0132] — *, 5/* » * (HSH*r. ) tt. f-A 
'J 5 jr 2 7 ^SSO/cU-lf^THS^M^o 
[o l 3 3] c<D<fc^tcor, *d^ABE«iflM*l«: 
*tOr % »**1 1 tor, Cflk«rCCffit^#Jffi^4CD 
*4Sjra*3*v ffi»Snri>5«H*365*^-y 

u>X3 3tcfpj^rsir^. 

[0 134]7-'Jx^U>X32tt, *fl^7AE 

S8i(tirBi3ti/cia»j65^7-yx^ifiso, 
r- 2 z - r O 4 3 3 ±(C« «Rft#ccjttf&r * * - > * 
*s*-r*. ^eor. f^f^^-7i/^3 3^ tsfto 
20 fc«#R«#«c»rt?r*/<*-->ti!^tf««H9ior» 

6C<htfrft£. lWoy7AOS4WUc 
6. MS82 l*6©WWS#fciOIBIIiJR2 3t(W 
or. *n*5ABlMJIK*l*. «A«9a£PRl<D*ft 

[0135] *a«AEBWffiKI2 0 B. ttJbDJ: 

[0136]^, *O^7ABfiW48il2 0m 
*p ^5 AEMftt 1 «gii-r £S£:fc4 Rttf*3f*7fc5 

©#h»s, *p *7 aghus* i ©0®c#r>rstf t-r 

30 £c£(t&£<Dr. *ay^ABaeaiftl<OEnscc^*> 
[0137] i^rras&§s©7- yx*o« 

Ai0rO^^0rc o 7-'Jx*py7A4E8T4 
RCCB. ^HS2 5i7-yx^U>X3 1. 7 
-yxg0fcl/>X3 1 i^py^AfBS^JKft 1 . 
9AfiaW*147-'jxj»l/>X32, 7-yx* 
40 g|l/>X3 2if^f^^-n'^3 3^Tnt7- 

y x^jft u >x 3 1 P 32 vmMmvwftWMtxm 
rigs$n^"4F^^7"A"<ti*tfn^36^(D««i 
r^o o^o. *p^Ai2liigffci rt«:fei>r % *p 
AiB^sif* i «jE*«c7 - y xffl*>6tor^ccr 6 

ur^*7t5€r^st-r^€S^^ft<®: , 3, *p^a 

^IB^T ^> SllStr+T^ (CRIST £ fc2t>r $> S . 
[0 13 8] H»»K:ffl^6n*«t^tt*ffi** 

so BMWSJSrSttt^fett^cii: taster**. M 
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to 140] sr. jsw^tc-c. S2 7£?n-r<fc5 

SiC^X&WtZ. 3-t-+a-^3 4X»3-t 10 
-+ ;l -^ef3 5[i. 3-t-ta-^3 4X»3-t 
-+ a- ^gf 3 5 tcMliS n/c U— !f3fe^IS*f 3 titt 

[0 14 1] 3-*— **-^3 4£ffit>T{vWBS®:?l 

•C*S#JBt5fc4*3-:*---*»--:/3 4*fflliTJSW3 

#M3fe4*^(C3-^-*^-7-3 4<DB|BSip^cA8* 
-r^iStcTfttfJ:!.*. 20 
[0 142] n-^— **-^l¥3 5=&ffl^"C[4ta^f8: 

*-^3 4{CAI^bfcU- 1f3fe3 6*J. -e-n-enoA*} 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can notbe translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the hologram record medium with which an information signal is recorded as topology 
of light by the ability irradiating a reference beam and body light, rotating It has the 1st parallel 
principal plane and the 2nd principal plane which has an inclination to this 1st principal plane to a 
rotation flat surface. It is the hologram record medium for which at least one side is irradiated from 
the 2nd principal plane of the above and which is characterized by having the translucency which 
can make a part of irradiated above-mentioned reference beam and body light [ at least ] penetrate 
among the above-mentioned reference beam and body light. 

[Claim 2] It has the 1st parallel principal plane of the above, and the 2nd principal plane of the above 
which has an inclination to this 1st principal plane to the above-mentioned rotation flat surface. The 
substrate which has the translucency which at least one side is irradiated [ translucency ] from the 
2nd principal plane of the above among the above-mentioned reference beam and body light, and can 
make a part of irradiated above-mentioned reference beam and body light [ at least ] penetrate, It is 
the hologram record medium according to claim 1 which is arranged in parallel to the above- 
mentioned rotation flat surface, is equipped with the recording layer which records and/or reproduces 
an information signal as topology of light, and is characterized by coming to constitute the above- 
mentioned recording layer with an organic sensitive material. 

[Claim 3] The hologram record medium according to claim 1 characterized by coming to be formed 
with the photorefractive crystal which doped the metal. 

[Claim 4] The above-mentioned metal is Fe, Ce, Pr, or a hologram record medium according to 
claim 3 characterized by being the alloy of Fe and Mn. 

[Claim 5] The above-mentioned photorefractive crystal is a hologram record medium according to 
claim 3 characterized by being LiNb03 or LiTa03. 

[Claim 6] The hologram record medium according to claim 1 characterized by arranging in the 
principal plane side of the above 1st of the opposite side the reflecting layer which reflects the 
above-mentioned reference beam and body light which were irradiated to the 2nd principal plane of 
the above by which the above-mentioned reference beam and body light are irradiated. 
[Claim 7] The above-mentioned reflecting layer is a hologram record medium according to claim 6 
characterized by being the cube-corner-reflector group which arranged the cube corner reflector in 
the shape of an array. 

[Claim 8] In the hologram record regenerative apparatus which performs record and/or playback for 
an information signal as topology of light by irradiating a reference beam and body light to a 
hologram record medium It has the light source which outputs the drive system, and the above- 
mentioned reference beam and body light for rotating the above-mentioned hologram record 
medium. As opposed to a rotation flat surface As opposed to the 1st parallel principal plane and 1st 
parallel principal plane of the above As opposed to the hologram record medium which has the 2nd 
principal plane which has an inclination and has the translucency which can make a part of above- 
mentioned reference beam which at least one side was irradiated from the 2nd principal plane of the 
above among the above-mentioned reference beam and body light, and was irradiated, and body light 
[ at least ] penetrate The hologram record regenerative apparatus characterized by having the control 
section which performs control of the optical system which irradiates the above-mentioned reference 
beam and body light, and the above-mentioned drive system and the above-mentioned optical 
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system. 

[Claim 9] The above-mentioned optical system is a hologram record regenerative apparatus 
according to claim 8 characterized by having the reflective section which reflects the irradiated 
above-mentioned reference beam, reflecting in the above-mentioned hologram record medium the 
above-mentioned reference beam which penetrated the above-mentioned hologram record medium 
once as a phase conjugation light using the above-mentioned reflective section, and reproducing 
considering an information signal as topology of light. 

[Claim 10] The above-mentioned reflective section is a hologram record regenerative apparatus 
according to claim 9 characterized by being the cube-corner-reflector group which arranged the cube 
corner reflector or the cube corner reflector in the shape of an array. 

[Claim 1 1] In the hologram record playback approach of performing record and/or playback for an 
information signal as topology of light by irradiating a reference beam and body light to a hologram 
record medium As opposed to a rotation flat surface As opposed to the 1st parallel principal plane 
and 1st parallel principal plane Have the 2nd principal plane which has an inclination and at least 
one side rotates the hologram record medium which has the translucency which can make a part of 
above-mentioned reference beam irradiated and irradiated from the 2nd principal plane of the above, 
and body light [ at least ] penetrate among the above-mentioned reference beam and body light. The 
hologram record playback approach characterized by performing record and/or playback for an 
information signal as topology of light to the above-mentioned hologram record medium using the 
above-mentioned reference beam and body light. 

[Claim 12] The hologram record playback approach according to claim 1 1 characterized by 
reflecting the above-mentioned reference beam which penetrated the above-mentioned hologram 
record medium once using a mirror, making the same optical path go back, irradiating the above- 
mentioned hologram record medium as a phase conjugation light, and reproducing considering an 
information signal as topology of light. 

[Claim 13] The hologram record playback approach according to claim 1 1 characterized by 
reflecting the above-mentioned reference beam which penetrated the above-mentioned hologram 
record medium once using the cube-corner-reflector group which arranged the cube corner reflector 
or the cube corner reflector in the shape of an array, making the same optical path go back, 
irradiating the above-mentioned hologram record medium as a phase conjugation light, and 
reproducing considering an information signal as topology of light. ,. 

[Claim 14] The hologram record playback approach according to claim 13 characterized by 
arranging the above-mentioned cube corner reflector or the above-mentioned cube-corner-reflector 
group in the beam waist of the above-mentioned reference beam which penetrated the above- 
mentioned hologram record medium once. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the hologram record medium which records an information 
signal as topology of light, and the hologram record regenerative apparatus and the hologram record 
playback approach of carrying out record playback of the information signal as topology of light 
[0002] 

[Description of the Prior Art] The conventional hologram record medium is carrying out the film 
configuration, the disk configuration, etc., and records the information signal used as the candidate 
for record as topology of the interference pattern of a reference beam and body light, i.e., a reference 
beam, and body light by the ability irradiating the reference beam and body light which are a 
coherent laser beam mutually. Here, the information signal is given to body light as topology of 
light, and they is the laser beam reflected from the body, and a laser beam modulated by the space 
modulator. Moreover, a hologram record medium reproduces a hologram by the ability irradiating 
the playback light which is a reference beam or a reference beam, and a phase conjugation light. 
[0003] There are many reports about the hologram record regenerative apparatus using the hologram 
record medium of a disk configuration. For example, in United States patent USPS 67 1073, the 
approach (below, it is called shift multiplex record.) of carrying out multiplex record of the hologram 
by rotation of the hologram record medium of a disk configuration is proposed, using a spherical 
wave as a reference beam. 

[0004] Moreover, recently, the example of the hologram record medium which processed the crystal 
into the disk configuration is also announced (Tao Shiquan et al. "Multi-track storage of 10,000 
holograms in a disk-type photorefractive crystal, "SPIE Vol.3864, pp.270 (1999)). 
[0005] There is the approach (below, it is called include-angle multiplex record.) of carrying out 
multiplex record of the hologram as an approach of recording a hologram on the conventional 
hologram record medium by change of the incident angle over the hologram record medium of a 
reference beam and/or body light. 

[0006] In order to perform include-angle multiplex record, the incident angle over the hologram 
record medium of a reference beam and/or body light must be changed using a beam deflector etc. 
[0007] In order to perform include-angle multiplex record to a hologram record medium, as an 
approach of changing the angle of incidence of a reference beam and/or body light, there is 
technique using the beam deflector described below. 

[0008] When a beam deflector is used, the technique electrically controlled using technique, an 
acoustooptic deflector (referred to as AOD below.), an electrooptic deflector (referred to as EOD 
below.), etc. which are mechanically controlled using a galvanomirror etc. as an approach of 
changing the angle of incidence over the hologram record medium of a reference beam and/or body 
light is used. 

[0009] Here, the decomposition mark N of these beam deflectors set to phi wavelength of the 
reference beam irradiated [ width of face / of the aperture of a beam deflector ] by a (a round shape is 
1.22 and a rectangle is 1.) and the hologram record medium in D and the configuration factor of 
aperture, and/or body light, and the include-angle amplitude of lambda, a reference beam, and/or 
body light is obtained by the following formulas 1 in it. 
[0010] 
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[Equation 1] 
a A 

[001 1] Therefore, it turns out that it has the width of face D of big aperture from the above- 
mentioned formula 1, and the decomposition mark N increase, so that the include-angle amplitude 
phi of a reference beam and/or body light is large. In addition, since the product of the incidence 
quantity of the reference beam in each side and/or body light and an angle of incidence becomes 
fixed, even if it arranges beam plastic surgery optical system before and after a beam deflector, this 
number of the decomposition points is more eternal than Lagrange Helmholtz's relation. 
[0012] Moreover, as other methods of changing the angle of incidence of the reference beam 
irradiated to a hologram record medium, and/or body light, there is the beam deflection approach by 
the prism of a wedge configuration. In order that only a minute amount may change the travelling 
direction of a reference beam and/or body light, it is known that a minute include angle can be 
adjusted by rotating the prism of a wedge configuration. Thereby, a reference beam and/or body light 
can be deflected in the direction of arbitration. And if the vertical angle of the prism of a wedge 
configuration is made small, since the deflection angle over rotation can be made small, it is an 
approach effective in adjustment of the minute include angle of the travelling direction of a reference 
beam and/or body light. 

[0013] Recently, the multiplex record approach of a new hologram is proposed. Moreover, as the 
example Below a detail There is an approach called the peri straw FIKKU multiplex record to 
describe (). [ Kevin Curtis et al. "Method for holographic storage using peristrophic multiplexing, ] 
[ "] 19 and Opt.Lett.993 (1994), A.Pu et al."High density holographic storage in thin film, 
"SPIEVol.2338, Optical Data Storage (1994), 69. 

[0014] ** squirrel TOROFIKKU multiplex record is the approach of realizing multiplex record of a 
hologram along with the conical surface which makes some hologram record media 40 made into the 
disk configuration top-most vertices by rotating a reference beam 41 in the direction of an arrow 
head R2, as shown in drawing 33 . 

[0015] Moreover, by changing the incident angle over the hologram record medium 40 of a reference 
beam 41 in the direction of an arrow head R3, ** squirrel TOROFIKKU multiplex record can use 
together the include-angle multiplex record approach of a hologram mentioned above in the radius 
vector direction, and can also raise a multiplicity further. 

[0016] Here, in ** squirrel TOROFIKKU multiplex record, the Bragg angle is set to dtheta, lambda 
is given to this dtheta on wavelength and the incident angle of the reference beam 41 to the hologram 
record medium 40 and thetaS are given [ t ] to it for the thickness of the hologram record medium 
40, and thetaR by the incident angle, then the following formulas 2 of the body light 42 to the 
hologram record medium 40. 
[0017] 

[Equation 2] 



\2X cosfl 5 

sin 0^(sin0 x +sin0 5 ) 



[0018] In addition, in the case of the include-angle multiplex record approach of the usual hologram, 
Bragg angle dtheta sets the refractive index of the hologram record medium 40 to n, and is given by 
the following formulas 3. 
[0019] 
[Equation 3] 

ntsm(0 R +O s ) 

[0020] Next, there is a method of performing phase conjugation playback as an approach of 
reproducing a hologram using the conventional hologram record medium using phase conjugation 
light with a reverse travelling direction with the phase same as a playback light as a reference beam. 
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As an approach for producing and cheating out of phase conjugation light, in order to perform phase 
conjugation playback, the irradiated reference beam is divided by the beam splitter, and there is the 
approach of making an optical path different from the reference beam for recording a hologram. 
[0021] 

[Problem(s) to be Solved by the Invention] However, when using the conventional hologram record 
medium mentioned above and recording and/or reproducing a hologram, the decomposition mark N 
of technique using AOD and EOD which are a beam deflector are 1000 points and about several ten 
points, respectively. There is a limitation in increasing a multiplicity with these numbers of the 
decomposition points. And in order to have made recording density into max, eliminating a cross 
talk noise, there was a problem that the deflecting angle of a reference beam and/or body light had to 
be controlled by precision of abundance extent for 1000 minutes. 

[0022] moreover, the case of the technique mechanically controlled using the galvanomirror which is 
a beam deflector — repeatability, such as backlash, and resolution ~ there was a problem that the 
stability over precision or disturbance worsened. 

[0023] There was a problem that the equipment which deflects a reference beam when carrying out 
peri straw FIKKU multiplex record was complicated, and became large-scale. 
[0024] In the approach of performing phase conjugation playback, since playback light was 
produced and another optical path was made, when optical system was enlarged upwards and 
include-angle multiplex record of a hologram was performed, there was a problem that the beam 
deflector of a reference beam had to be prepared about each optical path. 

[0025] Then, this invention aims at being proposed in view of the actual condition mentioned above, 
making it possible to control more the deflecting angle of the reference beam made to put ON to a 
hologram record medium, and body light to high degree of accuracy, raising the multiplicity of a 
hologram to record, and raising the storage capacity of a hologram record medium. 
[0026] 

[Means for Solving the Problem] The hologram record medium applied to this invention in order to 
solve the technical problem mentioned above is a hologram record medium with which an 
information signal is recorded as topology of light by the ability irradiating a reference beam and 
body light, rotating. Moreover, it is characterized by having the 1st parallel principal plane and the 
2nd principal plane which has an inclination to this 1st principal plane to a rotation flat surface, and 
at least one side having the translucency which can make a part of reference beam which was 
irradiated from the 2nd principal plane and irradiated, and body light [ at least ] penetrate among a 
reference beam and body light. 

[0027] The hologram record medium concerning this invention constituted as mentioned above can 
deflect the reference beam irradiated by rotating with a hologram record medium, can carry out 
include-angle multiplex record of the information signal as topology of a reference beam and body 
light, and can raise recording density. ' 

[0028] Moreover, the hologram record regenerative apparatus concerning this invention is a 
hologram record regenerative apparatus which performs record and/or playback for an information 
signal as topology of light by irradiating a reference beam and body light to a hologram record 
medium. Moreover, the drive system for rotating a hologram record medium, Have the light source 
which outputs a reference beam and body light, and the 1st parallel principal plane and 1st parallel 
principal plane are received to a rotation flat surface. The optical system which irradiates a reference 
beam and body light to the hologram record medium which has the 2nd principal plane which has an 
inclination and has the translucency which can make a part of reference beam which at least one side 
was irradiated from the 2nd principal plane among a reference beam and body light, and was 
irradiated, and body light [ at least ] penetrate, It is characterized by having the control section which 
performs control of a drive system and optical system. 

[0029] And the hologram record playback approach concerning this invention is the hologram record 
playback approach of performing record and/or playback for an information signal as topology of 
light, by irradiating a reference beam and body light to a hologram record medium. Moreover, it has 
the 1st parallel principal plane and the 2nd principal plane which has an inclination to the 1st 
principal plane to a rotation flat surface. At least one side is irradiated from the 2nd principal plane 
among a reference beam and body light. The hologram record medium which has the translucency 
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which can make a part of irradiated reference beam and body light [ at least ] penetrate is rotated, 
and it is characterized by performing record and/or playback for an information signal as topology of 
light to the above-mentioned hologram record medium using a reference beam and body light. 
[0030] By the hologram record regenerative apparatus and the hologram record playback approach 
concerning this invention constituted as mentioned above, to the hologram record medium 
concerning this invention mentioned above, a reference beam and body light are irradiated, and an 
information signal can be recorded and/or reproduced as topology of light. And in case include-angle 
multiplex record is performed for an information signal as topology of light, the precision of control 
of the include angle which deflects a reference beam can be raised, and recording density can be 
raised. 
[0031] 

[Embodiment of the Invention] The hologram record medium concerning this invention is explained 
to a detail using a drawing about the case where it applies to the hologram record medium of an 
abbreviation disk configuration. 

[0032] Record and/or playback of a hologram are performed in this hologram record medium using 
the hologram record regenerative apparatus and the hologram record playback approach concerning 
this invention. In addition, below, a hologram record regenerative apparatus and the hologram record 
playback approach are also explained collectively. 

[0033] The hologram record medium concerning this invention is concretely shown as the 1st 
example of a configuration, and 2nd example of a configuration below. 

[0034] First, as 1st example of a configuration, as shown in drawing 1 , the hologram record medium 
1 is made into the abbreviation disk configuration of having opening la, in the center as a whole, and 
is constituted by the hologram recording layer 2 and the wedge substrate 3. Moreover, the hologram 
record medium 1 rotates in the direction of an arrow head Rl centering on Shaft O at the time of 
record playback. The hologram record medium 1 has the 1st parallel principal plane and the 2nd 
principal plane which has an inclination to this 1st principal plane to the rotation flat surface of the 
hologram record medium 1 . 

[0035] The hologram recording layer 2 is arranged in the parallel 1st principal plane side by the 
hologram record medium 1 to the rotation flat surface of the hologram record medium 1 . Moreover, 
the hologram recording layer 2 records the information signal used as the candidate for record as an 
interference pattern of a reference beam 4 and the body light 5 by the ability irradiating the reference 
beam 4 and the body light 5 which are a coherent laser beam mutually. The topology of the 
irradiated reference beam 4 and the body light 5 is included in this interference pattern. 
[0036] Although all the ingredients that can record a hologram can be used as an ingredient which 
constitutes the hologram recording layer 2, it is desirable to, use organic record ingredients, such as a 
photopolymer and liquid crystal, for example. 

[0037] The hologram record medium 1 carries out the rotation flat- surface pair of the wedge 
substrate 3, and it has the 1st parallel principal plane and the 2nd principal plane which has an 
inclination to this 1st principal plane. It is arranged so that the 1st principal plane may turn into a 
base and may contact the hologram recording layer 2. Moreover, since the 2nd principal plane 
inclines to the 1st principal plane, the wedge substrate 3 is deflected by having a function as prism, 
making the irradiated reference beam 4 penetrate, and making it refracted. 

[0038] What is necessary is just to be able to make a reference beam 4 and the body light 5 penetrate 
as an ingredient which constitutes the wedge substrate 3. 

[0039] A reference beam 4 and the body light 5 are coherent laser beams mutually, are irradiated by 
the hologram record medium 1 from the laser light source (not shown) with which the hologram 
record regenerative apparatus mentioned later is equipped, and record a hologram. The body light 5 
includes the information signal used as the candidate for record as topology of light. 
[0040] The hologram record medium 1 constituted as mentioned above rotates in the arrow-head Rl 
direction centering on a revolving shaft O. In this case, chucking of the opening la is carried out for 
example, by the hologram recording apparatus. Since the wedge substrate 3 has a function as prism 
in case the hologram record medium 1 rotates, the direction of the vertical angle as prism of the 
wedge substrate 3 will rotate. In order that the angle of incidence at the time of the reference beam 4 
irradiated from the laser light source to the hologram record medium 1 carrying out incidence into 
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the wedge substrate 3 by this may change, a reference beam 4 is deflected within the wedge substrate 
3. 

[0041] Here, signs that the reference beam 4 mentioned above deviates with rotation of the hologram 
record medium 1 are shown in drawing 2 thru/or drawing 5 R> 5 as a sectional view. 
[0042] First, the sectional view in the A-A* line in drawing 2 is shown in drawing 3 . Incidence of the 
reference beam 4 irradiated towards the hologram record medium 1 is carried out into the wedge 
substrate 3 through the optical path of an arrow head C. In the wedge substrate 3, the reference beam 
4 which carried out incidence is deflected by the plane of incidence of the wedge substrate 3, and 
reaches at the hologram recording layer 2. 

[0043] On the other hand, through the optical path of arrow-head C\ incidence of the body light 5 
irradiated by the hologram record medium 1 is carried out into the wedge substrate 3, and it reaches 
the hologram recording layer 2. 

[0044] Next, the sectional view in the condition of having fixed the location which a reference beam 
4 is made irradiating from the sectional view in the B-B' line in drawing 2 , i.e., the sectional view of 
drawing 3 , and having rotated the hologram record medium 1 90 degrees in the direction of an 
arrow head Rl is shown in drawing 4 . Incidence of the reference beam 4 irradiated towards the 
hologram record medium 1 is carried out into the wedge substrate 3 through the optical path of an 
arrow head D. In the wedge substrate 3, the reference beam 4 which carried out incidence is 
deflected by the plane of incidence of the wedge substrate 3, and reaches at the hologram recording 
layer 2. 

[0045] On the other hand, through the optical path of arrow-head D 1 , incidence of the body light 5 
irradiated by the hologram record medium 1 is carried out into the wedge substrate 3, and it reaches 
the hologram recording layer 2. 

[0046] Next, the sectional view in the condition of having fixed the location which a reference beam 
4 is made irradiating from the sectional view in the A* -A line in drawing 2 , i.e., the sectional view of 
drawing 3 , and having rotated the hologram record medium 1180 degrees in the direction of an 
arrow head Rl is shown in drawing 5 . Incidence of the reference beam 4 irradiated towards the 
hologram record medium 1 is carried out into the wedge substrate 3 through the optical path of an 
arrow head E. In the wedge substrate 3, the reference beam 4 which carried out incidence is 
deflected by the plane of incidence of the wedge substrate 3, and reaches at the hologram recording 
layer 2. 

[0047] On the other hand, through the optical path of arrow-head E f , incidence of the body light 5 
irradiated by the hologram record medium 1 is carried out into the wedge substrate 3, and it reaches 
the hologram recording layer 2. 

[0048] Next, in the condition of having fixed the location which a reference beam 4 is made 
irradiating from the sectional view in the A'-A line in drawing 2 , i.e., the sectional view of drawing 
3 , and having rotated the hologram record medium 1 270 degrees in the direction of an arrow head 
Rl, explanation is omitted for drawing 4 and an abbreviation EQC. 

[0049] As mentioned above, the travelling direction of the reference beam 4 which irradiated the 
hologram record medium 1 because the hologram record medium 1 rotates can be deflected by the 
plane of incidence of the wedge substrate 3. And the following information signal is recorded as a 
hologram in the place which rotated only sufficient include angle until the Bragg condition of a 
hologram recorded before was no longer fulfilled. At the time of playback, if playback light (not 
shown) is made to irradiate to the hologram record medium 1, the recorded body light 5 will be 
reproduced and an information signal will be reproduced as a hologram. 

[0050] In addition, the phase conjugation light which is a reference beam 4 or a reference beam 4, 
and a phase conjugation laser beam as a playback light can be used. This playback light is outputted 
from the laser light source of the hologram record regenerative apparatus mentioned later. 
[0051] Here, the relation between the vertical angle of the prism of the wedge substrate 3 and the 
include angle of a deviation within the hologram record medium 1 is shown to drawing 6 R> 6 
thru/or drawing 8 . As what carries out incidence of the reference beam 4 perpendicularly to the base 
of the hologram record medium 1, n, then sinalpha can express [ the vertical angle of the wedge 
substrate 3 ] the refractive index of beta and the wedge substrate 3 for the angle of the deviation 
direction of the reference beam 4 within alpha and the wedge substrate 3, and the normal of the 2nd 
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principal plane of the hologram record medium 1 to make like the following formulas 4. 

[0052] 

[Equation 4] 

skxa=nsh/3 (xt4) 

[0053] beta 1 then tanalpha', and sinalpha* can express [ the include angle which measured the 
direction perpendicular to the direction of a vertical angle of the wedge substrate 3 counterclockwise 
as 0 times ] the include angle of alpha 1 , and a reference beam 4 and the normal of the 2nd principal 
plane of the hologram record medium 1 to make for the vertical angle of the wedge substrate 3 in 
gamma and gamma side like the following formulas 5 and a formula 6. 
[0054] 
[Equation 5] 

tana' - tana xsin y (5C5) 

[0055] 
[Equation 6] 

sin a' m n'sm fi' (316) 

[0056] The result of it having been allied and having calculated these about the case of n= 1.5 alpha= 
5 times is shown in drawing 9 as a graph. While the hologram record medium 1 rotates one time so 
that this graph may also show, beta 1 changes in **3.33 degrees. On this condition, if include- angle 
multiplex record is performed every 5/1000 degree, it will become the count which can carry out 
multiplex record of the about 2500 hologram in 1 round of the hologram record medium 1. 
[0057] By using as a truck the field for 1 round by which multiplex record was carried out in this 
hologram, the hologram record medium 1 can continue and record each hologram on the concentric 
circular truck of the spiral or the arrow head R3 of an arrow head R2, as shown in drawing 10 R> 0 
and drawing 1 1 . If such truck structure 6 is formed in concentric circular 400, multiplex record of 
the hologram of 1 million can be carried out. 

[0058] Since the adjacent truck is recorded by the same reference beam 4 when not using the 
include-angle deviation technique by the beam deflector used conventionally, or the wavelength 
adjustable technique according wavelength to a laser light source or two or more laser light sources 
etc. in which adjustable is possible here, if an adjacent truck is piled up and recorded, playback light 
will be irradiated by both trucks at the time of playback of a hologram. Thereby, since two or more 
holograms will be reproduced to coincidence, each truck must be separated completely. However, if 
it records combining the include-angle deviation technique or the wavelength adjustable technique of 
being used conventionally, multiplex record of the hologram can be carried out and a multiplicity, 
i.e., recording density, can be further raised also in the radius vector direction. 
[0059] In addition, between each truck, as shown in drawing 10 and drawing 1 1 R> 1, a groove 7 
etc. may be formed like the optical disk used from the former for positioning of the laser beam at the 
time of record or playback. 

[0060] As mentioned above, in the 1st example of a configuration of the hologram medium 1 
concerning this invention, when it has the 1st principal plane and 2nd principal plane as the wedge 
substrate 3 which the hologram record medium 1 has mentioned above, and this hologram record 
medium 1 rotates, in the wedge substrate 3, the travelling direction of the reference beam 4 which 
carries out incidence can be deflected, and include-angle multiplex record of a hologram can be 
performed to the hologram recording layer 2. Moreover, the include angle which deflects a reference 
beam 4, without making a hologram record regenerative apparatus enlarge is controllable with a 
sufficient precision. 

[0061] Moreover, the hologram record medium 1 reproduces the hologram recorded by the ability 
irradiating a reference beam 4 or a reference beam 4, and a phase conjugation laser beam as a 
playback light. 

[0062] In addition, about control of the include angle which deflects a reference beam 4, precision 
improves like the case where the way which used the deviation approach by rotation of the hologram 
record medium 1 rotates prism compared with the include-angle deflection means which used the 
conventional beam deflector etc. Next, as 2nd example of a configuration, as shown in drawing 12 , 
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the hologram record medium 1 is made into the abbreviation disk configuration of having opening 
la, in the center as a whole, and is constituted by the wedge substrate 3. Moreover, the hologram 
record medium 1 rotates in the direction of an arrow head Rl centering on Shaft O at the time of 
record playback. The hologram record medium 1 has the 1st parallel principal plane and the 2nd 
principal plane which has an inclination to this 1st principal plane to the rotation flat surface of the 
hologram record medium 1. In addition, below, only difference with the 1st example of a 
configuration is explained, and explanation is omitted about the other point for an abbreviation EQC. 

[0063] The wedge substrate 3 has an abbreviation disk configuration, and has the 1st level principal 
plane and the 2nd principal plane which has an inclination to this 1st principal plane to the rotation 
flat surface of the hologram record medium 1 . 

[0064] Moreover, the wedge substrate 3 records the information signal used as the candidate for 

record as an interference pattern of a reference beam 4 and the body light 5 by the ability irradiating 

the reference beam 4 and the body light 5 which are a coherent laser beam mutually. 

[0065] Furthermore, the wedge substrate 3 has a function as prism, can be made to be able to deflect 

it by making the reference beam 4 and the body light 5 by which incidence was carried out into the 

wedge substrate 3 refracted in plane of incidence, and can be made to penetrate. 

[0066] As an ingredient which constitutes the wedge substrate 3, inorganic record ingredients, such 

as a photorefractive crystal which doped the alloy of Fe, Ce, Pr, or Fe and Mn etc., are used, for 

example. Moreover, as a photorefractive crystal, LiNb03 and LiTa03 grade are suitable, for 

example. 

[0067] The hologram record medium 1 constituted as mentioned above rotates in the arrow-head Rl 
direction centering on Shaft O like the case where it has the hologram recording layer 2 mentioned 
above. 

[0068] About the deviation direction of the reference beam 4 at the time of the hologram record 
medium 1 rotating, and the body light 5, since it is the hologram recording layer 2 and an 
abbreviation EQC like the 1st example of a configuration mentioned above, explanation is omitted. 
[0069] In addition, when it does not have the hologram recording layer 2 as 2nd example of a 
configuration to recording a hologram on the hologram recording layer 2 when the hologram record 
medium 1 has the hologram recording layer 2 like the 1 st example of a configuration, a hologram is 
recorded on the wedge substrate 3. In other words, it can be said that the wedge substrate 3 whole is 
used as a record section. 

[0070] However, in the hologram record medium 1, to use the ingredient which has the property of 
birefringences, such as a crystal, it needs to be cautious of the polarization direction of the laser 
beam used for record and/or playback, and bearing of a crystallographic axis. That is, as for the laser 
beam used in case a hologram is recorded and/or reproduced, it is desirable to choose the 
polarization direction and crystal orientation so that the inside of the hologram record medium 1 may 
be spread as proper polarization. 

[0071] For example, in the lithium-niobate (LiNb03) crystal which is a photorefractive crystal used 
best, the c-axis of a crystal is perpendicularly carried out on the base of the wedge substrate 3, and it 
spreads a reference beam 4 and the body light 5 as an ordinary ray. 

[0072] By having the wedge substrate 3, in the wedge substrate 3, the reference beam 4 by which 
incidence was carried out can be deflected, and a hologram can be recorded in the 2nd example of a 
configuration of the hologram record medium 1 constituted as mentioned above. And when the 
hologram record medium 1 rotates, include-angle multiplex record can be performed easily, without 
using the optical system for the incident angle of a reference beam 4 changing into the hologram 
record medium 1 , and changing the incident angle of a reference beam 4. 

[0073] Moreover, the hologram record medium 1 reproduces the hologram recorded by the ability 
irradiating a reference beam 4 or a reference beam 4, and a phase conjugation laser beam as a 
playback light. 

[0074] In addition, compared with the conventional deflection means, the way which used the 
deviation approach by rotation of the hologram record medium 1 can control by rotation of the 
hologram record medium 1 the include angle which deflects a reference beam 4 with a sufficient 
precision like the case where prism is rotated. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/2005 



JP,2002-170247,A [DETAILED DESCRIPTION] 



Page 8 of 17 



[0075] In addition, it is good though it has the reflecting layer in which the hologram record medium 
1 concerning this invention reflects a reference beam 4. So, below, the case where it has a reflecting 
layer is explained. In addition, in the point which does not have description especially, it shall be the 
hologram record medium 1 and abbreviation EQC which do not have the reflecting layer mentioned 
above, and explains. 

[0076] A reflecting layer is arranged in an parallel 1st principal plane side to the rotation flat surface 
of the hologram record medium 1, and has the disk configuration of an approximate circle form. 
Moreover, a reflecting layer can reflect the reference beam 4 irradiated from the 2nd principal plane 
which has an inclination to the 1st principal plane of the hologram record medium 1. As a reflecting 
layer, a flat-surface mirror or a cube corner reflector can be used. 

[0077] First, the case where a flat-surface mirror is used as a reflecting layer is explained. As shown 
in drawing 13 and drawing 1414 , the flat-surface mirror 10 is arranged by the lower part of the 
hologram record medium 1 , and reflects a reference beam 4. 

[0078] When recording a hologram to the hologram record medium 1 which has the flat-surface 
mirror 10, a reference beam 4 is irradiated in the direction shown in the arrow head A10 in drawing 
13 . Next, incidence of the reference beam 4 is carried out to the hologram record medium 1, it is 
deflected by plane of incidence, and is reflected in the direction shown in an arrow head Al 1 by the 
flat- surface mirror 10. 

[0079] When recording a hologram to the hologram record medium 1 which has the flat-surface 
mirror 10, the body light 5 is irradiated in the direction shown in an arrow head A12. 
[0080] The hologram record medium 1 records as a hologram the interference pattern of the 
reference beam 4 and the body light 5 which carried out incidence by optical path which was 
mentioned above. 

[0081] When reproducing a hologram, the playback light 1 1 is irradiated in the direction shown in 
the arrow head A13 in drawing 14 . Next, incidence of the playback light 1 1 is carried out to the 
hologram record medium 1, it is deflected, and is reflected in the direction shown in an arrow head 
A14 by the flat-surface mirror 10. The body light 5 reproduced from the hologram record medium 1 
which has irradiated the playback light 1 1 is reproduced in the direction shown in an arrow head 
A15. 

[0082] Moreover, the hologram record medium 1 may presuppose that it is the direction of incidence 
of the body light 5 mentioned above from [ which is shown in an arrow head A16 ] a peripheral 
surface, as shown in drawing 15 . In this case, it is reproduced in the direction where the body light 5 
shows the recorded hologram to an arrow head A17 as shown all over drawing 1616 when the 
playback light 1 1 is irradiated and it reproduces. In a reference beam 4, since it is the same as that of 
the case where the body light 5 is able to be irradiated from the direction shown in an arrow head 
A12, explanation is omitted. In addition, in case the body light 5 is irradiated [ which is shown in an 
arrow head A16 ] from a peripheral surface, when it has the hologram recording layer 2 like the 1st 
example of a configuration, the field in which a reference beam 4 and the body light 5 interfere must 
be made into the inside of the hologram recording layer 2. 

[0083] As mentioned above, when the flat-surface mirror 10 is used as a reflecting layer, the body 
light 5 is reproduced in the direction where the body light 5 was irradiated by irradiating the 
playback light 1 1 which is a reference beam 4 from an optical path contrary to the reference beam 4 
at the time of recording a hologram. 

[0084] Next, the case where a cube-corner-reflector group is used as a reflecting layer is explained. 
To the rotation flat surface of the hologram record medium 1 , as shown in drawing 17 and drawing 
1818 , record playback of a hologram is performed to an parallel 1 st principal plane side by 
arranging the cube-corner-reflector group 12. 

[0085] The cube-corner-reflector group 12 arranges the cube corner reflector 13 shown in drawing 
19 in the shape of an array. A cube comer reflector 13 is prism, a mirror, etc. from which three 
reflectors become perpendicular mutually and which it comes to arrange in a location, and has the 
configuration which cut off the cubical vertical angle. A cube corner reflector 13 carries out total 
reflection of the laser beam by which incidence was carried out from the whole surface in three 
reflectors, and carries out outgoing radiation from plane of incidence to hard flow to the direction of 
incidence of a laser beam. In this case, the laser beam which carries out outgoing radiation polarizes 
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180 degrees to the laser beam which carried out incidence. The image 14 and image 15 which are 
shown in drawing 19 show that the image which carried out incidence is polarizing 1 80 degrees, the 
image 14 by which incidence was carried out repeats total reflection 3 times within a cube corner 
reflector 13, polarizes 180 degrees like an image 15, and outgoing radiation of them is carried out. In 
addition, since it does not have a wavelength dependency, the cube corner reflector 1 3 from which 
the interior was constituted by the mirror in the air is effective especially when performing 
wavelength multiplexing record. 

[0086] A cube corner reflector 13 is arranged without a clearance, and the cube-corner-reflector 
group 12 which arranged the cube comer reflector 13 which was mentioned above in the shape of an 
array is constituted, as shown in drawing 20 and drawing 21 . 

[0087] When recording a hologram to the hologram record medium 1 which has the cube-comer- 
reflector group 12, a reference beam 4 is irradiated in the direction shown in the arrow head A18 in 
drawing 17 . Next, incidence of the reference beam 4 is carried out to the hologram record medium 
1, it is deflected by plane of incidence, and is reflected in the direction of an arrow head A19 by the 
cube-comer-reflector group 12. 

[0088] When recording a hologram to the hologram record medium 1 which has the cube-comer- 
reflector group 12, the body light 5 is irradiated in the direction shown in an arrow head A20. 
[0089] The hologram record medium 1 records as a hologram the interference pattern of the 
reference beam 4 and the body light 5 which carried out incidence by optical path which was 
mentioned above. 

[0090] When reproducing a hologram, the playback light 1 1 is irradiated in the direction shown in 
the arrow head A21 in drawing 18 . Next, incidence is carried out to the hologram record medium 1, 
and it deviates by plane of incidence, and is reflected in the direction of an arrow head A22 by the 
cube-comer-reflector group 12. The body light 5 produced from the hologram record medium 1 
which has irradiated the playback light 1 1 is reproduced in the direction shown in an arrow head 
A23. 

[0091] Moreover, suppose that it is [ of the hologram record medium 1 which shows the direction of 
incidence of the body light 5 mentioned above to the arrow head A24 in drawing 2222 ] a peripheral 
surface. In this case, the direction where the body light 5 is reproduced turns into a direction shown 
in the arrow head A25 in drawing 23 . In a reference beam 4, since it is the same as that of the case 
where the body light 5 is able to be irradiated from the direction shown in an arrow head A20, 
explanation is omitted. In addition, in case the body light 5 is irradiated [ of the hologram record 
medium 1 shown in an arrow head A24 ] from a peripheral surface, when it has the hologram 
recording layer 2 like the 1st example of a configuration, the field in which a reference beam 4 and 
the body light 5 interfere must be made into the inside of this hologram recording layer 2. 
[0092] As mentioned above, when the cube-comer-reflector group 12 is used as a reflecting layer, 
the body light 5 is reproduced in the direction where the body light 5 was irradiated by irradiating the 
playback light 1 1 which is phase conjugation light in a reference beam 4 from a reverse optical path 
to the reference beam 4 at the time of recording a hologram. 

[0093] By the above flow, the hologram record medium 1 which has a reflecting layer can reproduce 
the body light 5 which recorded the interference pattern of the reference beam 4 and the body light 5 
which were irradiated, and was recorded by the ability irradiating the playback light 11, and can 
reproduce an information signal as a hologram. 

[0094] In this case, phase conjugation playback of a hologram can be performed, using the reference 
beam 4 reflected as a playback light 1 1 by the reflecting layer arranged by the hologram record 
medium 1 as a phase conjugation light. 

[0095] The optical system for making phase conjugation light to a hologram record regenerative- 
apparatus side by this becomes unnecessary, and since the location of the body light 5 reproduced 
becomes the sense by which the body light 5 was always irradiated, enlargement of an equipment 
configuration can be prevented. 

[0096] Moreover, when the cube-comer-reflector group 12 is used, since the optical path of a 
reference beam 4 and the playback light 1 1 is completely the same, for the playback light 11, optical 
system cannot be adjusted but ** can also perform phase conjugation playback of a hologram as it is 
using a reference beam 4. In a hologram record regenerative apparatus, simplification of an 
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equipment configuration is also expectable with this. 

[0097] In addition, although above-mentioned explanation showed the case where arranged the 
reflecting layer in the 1st [ of the hologram record medium 1 ] principal plane side, and the reflected 
light of a reference beam 4 was used as a playback light 1 1, a reference beam 4 may be made to 
irradiate as a playback light 1 1 from the opposite side of the hologram record medium 1 . In this case, 
although the equipment configuration of a hologram record regenerative apparatus is complicated 
somewhat, structure phase conjugation playback can be performed for optical path with the another 
reference beam 4 at the time of recording a hologram. 

[0098] Moreover, in phase conjugation playback of a hologram, since the wave front of the reference 
beam 4 at the time of record is restored completely, aberration is amended completely. Therefore, as 
shown in drawing 15 and drawing 16 , drawing 22 , and drawing 23 , even if the body light 5 is the 
case where it is made to irradiate from [ of the hologram record medium 1 ] a peripheral surface, it 
can obtain a good playback output. Moreover, since the original wave front is completely restored at 
the time of phase conjugation playback of a hologram, the peripheral surface of the hologram record 
medium 1 can be made into the configuration of arbitration. 

[0099] Here, considering the efficiency for light utilization by dispersion, the peripheral surface of 
the hologram record medium 1 can make high efficiency for light utilization of the scattered light by 
being formed with high profile irregularity, although a principle top may be a split face. However, a 
configuration may not be limited and may be surface of discontinuity. 

[0100] In addition, if whenever [ tilt-angle / of the wedge substrate 3 ] is made steep, since the 
hologram record medium 1 concerning this invention can raise the selectivity at the time of the 
deviation direction of a laser beam changing a lot, and the multiplicity at the time of being include- 
angle multiplex record of a hologram going up, and reproducing a hologram, it can raise recording 
density. However, if whenever [ tilt-angle / of the wedge substrate 3 ] is enlarged simply, the 
hologram record medium 1 will become thick and the volume will increase. In order to avoid this, as 
shown in drawing 24 , it is good also as a deformation wedge substrate 16 with which the field of the 
hologram record medium 1 is divided, and each field has an inclination to a rotation flat surface, 
respectively. 

[0101] If it does in this way, since whenever [ tilt-angle / of the wedge substrate 3 in each field ] can 
be enlarged, the deflecting angle of a reference beam 4 can become large, and the multiplicity in 
include-angle multiplex record can be raised. Improvement in recording density is expectable with 
this. Moreover, the bias of the mass to the rotation flat surface of the hologram record medium 1 can 
be avoided, and rotational stability will increase. In addition, in drawing 24 , although illustrated 
about the case where it has the hologram recording layer 2 like the 1st example of a configuration, 
you may be the case where it does not have the hologram recording layer 2 like the 2nd example of a 
configuration. Moreover, as mentioned above, also when it has a reflecting layer, it can apply. 
[0102] In addition, though the hologram record medium 1 is not equipped with opening la in the 
center, it is good. In this case, since a storage region is securable to a center section, storage capacity 
can be increased. 

[0103] Next, a hologram is explained about the case where record and/or playback are performed, to 
the hologram record medium 1 mentioned above about the hologram record regenerative apparatus 
and the hologram record playback approach concerning this invention. In addition, explanation is 
omitted to a thing equivalent to what was explained in the hologram record medium 1 mentioned 
above. 

[0104] The example of a configuration of the hologram record regenerative apparatus 20 concerning 
this invention is shown in drawing 25 . The hologram record regenerative apparatus 20 is constituted 
by a control section 21, optical system 22, and the drive system 23. 

[0105] A control section 21 controls the hologram record regenerative-apparatus 20 whole. 
[0106] Optical system 22 has a laser light source 24, the space modulator 25, a collimator lens 26, a 
beam splitter 27, mirrors 28, 29, and 30, Fourier transformer lenses 3 1 and 32, and the detector array 
33, as shown in drawing 26 . 

[0107] A laser light source 24 has the desirable light source which can output continuously solid 
state laser, gas laser, semiconductor laser, and the coherent light by those nonlinear wavelength 
conversion. Since especially the second harmonic of Nd:YAG laser and Nd:YV04 laser and Ar ion 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tfan_web_cgi_ejje 



12/12/2005 



JP,2002-170247,A [DETAILED DESCRIPTION] 



Page 11 of 17 



laser can be received easily [ sensibility is high, and coherence is also upwards excellent, and ] to the 
hologram record medium 1 as a laser light source 24 in case a hologram is recorded to the hologram 
record medium 1 concerning this invention mentioned above, it is a suitable laser light source. 
[0108] Moreover, as a laser light source 24, though semiconductor laser, such as a GaN system, is 
used, it is good. In this case, in order to narrow wavelength width of face, using DFB (Distributed 
Feed-Back) structure, an external resonator, etc. is also considered. Moreover, the laser beam which 
a laser light source 24 outputs is used as a reference beam 4, the body light 5, and a playback light 
11. 

[0109] The space modulator 25 gives an information signal as topology of light to the irradiated laser 
beam, and has the function which generates the body light 5 at the time of recording a hologram on 
the hologram record medium 1. 

[0110] The transparency mold liquid crystal space modulator which is a commercial liquid crystal 
panel can be used for this space modulator 25, using a transparency mold. However, as a space 
modulator 25, it is not limited to the above-mentioned transparency mold liquid crystal space 
modulator, and the space modulator of the reflective mold using a micro machine technique etc. can 
be used. 

[01 1 1] A collimator lens 26 makes parallel light the laser beam outputted from the laser light source 
24, and has the function sent to a beam splitter 27. 

[0112] In order to halve the laser beam made into parallel light and to make one side into a reference 
beam 4 by the collimator lens 26, it reflects in a mirror 28, and a beam splitter 27 has the function 
which penetrates another side and is sent to a mirror 29. 

[01 13] A mirror 28 is made to irradiate to the hologram record medium 1 by making into a reference 
beam 4 the laser beam divided by the beam splitter 27. 

[01 14] A mirror 29 reflects in a mirror 30 the laser beam divided by the beam splitter 27. 

[01 15] A mirror 30 reflects in the space modulator 25 the laser beam reflected by the mirror 29. 

[0116] Fourier transformer lens 31 carries out the Fourier transform of the laser beam which 

penetrated the space modulator 25, and is irradiated to the hologram record medium 1. 

[0117] Fourier transformer lens 32 carries out the Fourier transform of the body light 5 reproduced 

from the hologram record medium 1, and is irradiated to the detector array 33. 

[0118] It is constituted by CCD (Charge-Coupled Device) and the detector array 33 detects the 

reproduced body light 5 as an electrical signal. In addition, although CCD can obtain present most 

easily as a DITITA array 33, it is not limited to especially CCD, and since it can create by the low 

power and low cost, CMOS (Complementary Mental-oxide Semiconductor Device) with which 

development is progressing in recent years may be used. 

[0119] The drive system 23 has the spindle motor (not shown) which carries out the rotation drive of 
the hologram record medium 1 . In addition, a drive system 23 is not limited to a spindle motor, and a 
stepping motor etc. may be used for it. 

[0120] The hologram record regenerative apparatus 20 concerning this invention constituted as 
mentioned above records a hologram to the hologram record medium 1 by operating as follows. 
[0121] First, a laser light source 24 has the output of a laser beam adjusted by the control section 21, 
and irradiates a laser beam to a collimator lens 26. And a collimator lens 26 makes a laser beam 
parallel light, and is irradiated to a beam splitter 27. 

[0122] A beam splitter 27 reflects a part of irradiated laser beam in a mirror 28, and makes the 
remaining laser beams penetrate to a mirror 29. 

[0123] A mirror 28 irradiates the hologram record medium 1 by making into a reference beam 4 the 
laser beam reflected by the beam splitter 27. 

[0124] On the other hand, a mirror 29 turns to a mirror 30 the laser beam penetrated from the beam 
splitter 27, and reflects, and further, a mirror 30 turns to the space modulator 25 the laser beam 
reflected by the mirror 29, and reflects it. 

[0125] The space modulator 25 is controlled by the control section 21, displays the record pattern 
according to the information signal to record, gives an information signal to the laser beam reflected 
by the mirror 30 as topology of light, makes it the body light 5, and is penetrated to Fourier 
transformer lens 31. 

[0126] Fourier transformer lens 31 carries out the Fourier transform of the body light 5 to which the 
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information signal was given as topology of light with the space modulator 25, and is irradiated to 
the hologram record medium 1 . 

[0127] The hologram record regenerative apparatus 20 records the interference pattern of a reference 
beam 4 and the body light 5 on the hologram record medium 1 as a hologram by the above actuation. 
If record of the hologram of one sheet is completed, a drive system 23 will be controlled by the 
driving signal from a control section 21, the hologram record medium 1 will be rotated in the 
direction of an arrow head Rl, and the following hologram will be recorded. 

[0128] Next, the hologram record regenerative apparatus 20 reproduces a hologram by the following 
actuation from the hologram record medium 1 which had the hologram recorded. In addition, at the 
time of playback, the hologram record medium 1 is put on the same location as the time of record, 
and a reference beam 4 is used as a playback light 11. 

[0129] First, a laser light source 24 has the output of a laser beam adjusted by the control section 21, 
and irradiates a laser beam to a collimator lens 26. And a collimator lens 26 makes a laser beam 
parallel light, and is irradiated to a beam splitter 27. 

[0130] A beam splitter 27 reflects in a mirror 28 a part of laser beam irradiated from the collimator 
lens 26, and makes the remaining laser beams penetrate to a mirror 29. 

[0131] A mirror 28 reflects further the laser beam reflected by the beam splitter 27, and irradiates the 
hologram record medium 1 as a playback light 11. 

[0132] On the other hand, a shutter (not shown) interrupts the optical path of the laser beam which 
penetrated the beam splitter 27. 

[0133] Thus, to the hologram record medium 1, as a playback light 11, it irradiates, and only the 
reference beam 4 used at the time of record turns to Fourier transformer lens 33 the body light 5 
currently recorded, and is reproduced. 

[0134] Fourier transformer lens 32 carries out the Fourier transform of the body light 5 reproduced 
with the hologram record medium 1, and carries out image formation of the pattern corresponding to 
an information signal on the detector array 33. And the detector array 33 can obtain the pattern 
corresponding to the information signal which carried out image formation as a playback 
information signal. If playback of the hologram of one sheet is completed, a drive system 23 will be 
controlled by the driving signal from a control section 21, the hologram record medium 1 will be 
rotated in the direction of an arrow head Rl, and the following hologram will be reproduced. 
[0135] The hologram record regenerative apparatus 20 reproduces a hologram by the above 
actuation. 

[0136] In addition, in the hologram record regenerative apparatus 20, since the optical path of the 
playback light 4 which penetrates the hologram record medium 1, and the body light 5 will change 
with rotation of the hologram record medium 1, it adjusts the location of the detector array 33 by 
control of a control section 21 to compensate for rotation of the hologram record medium 1. In this 
case, for example, the location of the detector array 33 is adjusted using an actuator (not shown) etc. 
[0137] In addition, **** showed the example as a fourier hologram of a transparency mold. In case 
the fourier hologram is recorded, the space modulator 25, Fourier transformer lens 31 and Fourier 
transformer lens 31, the hologram record medium 1 and the hologram record medium 1, Fourier 
transformer lens 32 and Fourier transformer lens 32, and the detector array 33 consider as the 
configuration of the optical system called "4F System" arranged at spacing which all left only the 
focal distance F of Fourier transformer lenses 31 and 32. However, it is desirable to shift the 
hologram record medium 1 slightly from the exact fourier side in the hologram record medium 1. 
This is for fully securing the field which takes the large field which irradiates the body light 5 to the 
hologram record medium 1, and records a hologram. 

[0138] In addition, naturally it is also possible to combine with the hologram record regenerative 
apparatus 20 and the, hologram record playback approach concerning this invention various 
technique generally used. For example, it is also easily possible to have the reflective section in 
which the hologram record regenerative apparatus 20 is made to reflect a reference beam 4, and to 
consider as the hologram of a reflective mold. 

[0139] Then, in case a hologram is reproduced, the case where the hologram record regenerative 
apparatus 20 has the reflective section is explained. 

[0140] First, as the reflective section, as shown in drawing 27 , the case where the cube-corner- 
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reflector group 35 which arranged the cube corner reflector 34 or the cube corner reflector 34 in the 
shape of an array is used is explained. A cube corner reflector 34 or the cube-corner-reflector group 
35 can be correctly reflected in the direction which has irradiated the laser beam irradiated by the 
cube corner reflector 34 or the cube-corner-reflector group 35. 

[0141] What is necessary is to reflect the reference beam 4 which is the plane wave which penetrated 
the hologram record medium 1 using a cube corner reflector 34, and just to consider as phase 
conjugation light, in order to perform phase conjugation playback using a cube corner reflector 34. 
However, the location of a reference beam 4 shifts in the optical path of going and return. In order to 
avoid this, a reference beam 4 should just always be made to carry out incidence focusing on **** of 
a cube corner reflector 34. 

[0142] Since the laser beam to which the laser beam 36 which carried out incidence to six cube 
corner reflectors 34 located in a center section carries out incidence of the same optical path as it 
from a reverse side even if the optical path of each laser beam which carries out incidence changes 
with reflection exists when performing phase conjugation playback using the cube-comer-reflector 
group 35, the flux of light which advances to hard flow on the same wave front after all is acquired. 
Moreover, although the part which cannot contribute to phase conjugation playback is also produced 
in order that an optical path may shift to reflex time the laser beam 35 which carries out incidence to 
the cube comer reflector 34 of the periphery section, reflected light sufficient as a whole is obtained. 
Therefore, sufficient phase conjugation light can be obtained. Moreover, since the record approach 
of a hologram is the record approach that the redundancy spatially distributed over the record section 
of the hologram record medium 1 is high, it can fully reproduce a hologram using the phase 
conjugation light mentioned above. 

[0143] In addition, the precision of the angle of reflection of a cube comer reflector 34 becomes a 
problem practically. By arrangement with which the lithium niobate which doped the iron which is 
typical record material is processed in the shape of a cube, and arrangement and the body light 5 and 
the reference beam 4 cross at right angles from the adjacent field, when it is going to carry out 
multiplex record of the hologram, multiplex record of the hologram is carried out at intervals of the 
include angle of about 5/1000 degree. For example, the angle-of-reflection precision of the cube- 
comer-reflector group 35 by the Edmond scientific company is about 60/1000 degree. In such a case, 
after narrowing a beam diameter once with parallel light, using a beam expander conversely, scale- 
factor part precision can be raised by carrying out incidence to the cube-comer-reflector group 35. 
For example, if the beam diameter of the incident light to the cube-comer-reflector group 35 is set to 
1/12, the angle error of the beam of light which went and came back to the beam expander (not 
shown) after reflection by the cube-comer-reflector group 35, and returned to the hologram record 
medium 1 will become 5/1000 degree. 

[0144] If such a cube-comer-reflector group 35 is used, even when performing record and/or 
playback of a hologram, rotating the hologram record medium 1 mentioned above, phase 
conjugation playback can be performed easily. 

[0145] The important section is shown and explained to drawing 28 thru/or drawing 30 about the 
hologram record regenerative apparatus 20 which was mentioned above and which has the cube- 
corner-reflector group 35 as the reflective section. 

[0146] First, the sectional view in the A- A' line of the hologram record medium 1 in drawing 2 is 
shown in drawing 28 . Incidence of the reference beam 4 irradiated towards the hologram record 
medium 1 is carried out into the wedge substrate 3 through the optical path of an arrow head G. The 
reference beam 4 which carried out incidence to the wedge substrate 3 can change a travelling 
direction by plane of incidence, and reaches the hologram recording layer 2. 
[0147] Through the optical path of arrow-head G\ incidence of the body light 5 irradiated by the 
hologram record medium 1 on the other hand is carried out into the wedge substrate 3, and it reaches 
the hologram recording layer 2. 

[0148] A hologram is recorded by the reference beam 4 and the body light 5 which carried out 
incidence from the above optical paths. 

[0149] In case a hologram is reproduced, a reference beam 4 is used as it is as a playback light 11. 
Incidence of the reference beam 4 is carried out into the wedge substrate 3 through the optical path 
of an arrow head G. The reference beam 4 which carried out incidence to the wedge substrate 3 can 
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change a travelling direction by plane of incidence, reaches the hologram recording layer 2, and 
penetrates the hologram recording layer 2. And it is reflected by the cube-corner-reflector group 35, 
and a reference beam 4 goes back the optical path of an arrow head G, and reaches the hologram 
recording layer 2 again. 

[0150] Phase conjugation playback is performed by making a reference beam 4 into phase 
conjugation light as mentioned above. 

[0151] Next, the hologram record medium 1 shows the sectional view in the condition of having 
made it rotating 90 degrees in the direction of an arrow head Rl to drawing 29 , from the sectional 
view in the B-B' line of the hologram record medium 1 in drawing 2 , i.e., the sectional view shown 
in drawing 28 . Incidence of the reference beam 4 irradiated towards the hologram record medium 1 
is carried out into the wedge substrate 3 through the optical path of an arrow head H. The reference 
beam 4 which carried out incidence to the wedge substrate 3 can change a travelling direction by 
plane of incidence, and reaches the hologram recording layer 2. 

[0152] Through the optical path of arrow-head H', incidence of the body light 5 irradiated by the 
hologram record medium 1 on the other hand is carried out into the wedge substrate 3, and it reaches 
the hologram recording layer 2. 

[0153] A hologram is recorded by the reference beam 4 and the body light 5 which carried out 
incidence from the above optical paths. 

[0154] In case a hologram is reproduced, a reference beam 4 is used as it is as a playback light 11. 
Incidence of the reference beam 4 is carried out into the wedge substrate 3 through the optical path 
of an arrow head H. The reference beam 4 which carried out incidence to the wedge substrate 3 can 
change a travelling direction by plane of incidence, reaches the hologram recording layer 2, and 
penetrates the hologram recording layer 2. And it is reflected by the cube-corner-reflector group 35, 
and a reference beam 4 goes back the optical path of an arrow head H, and reaches the hologram 
recording layer 2 again. 

[0155] Phase conjugation playback is performed by making a reference beam 4 into phase 
conjugation light as mentioned above. 

[0156] Next, the hologram record medium 1 shows the sectional view in the condition of having 
made it rotating 180 degrees in the direction of an arrow head Rl to drawing 30 , from the A 1 A 
sectional view of the hologram record medium 1 in drawing 2 , i.e., the sectional view shown in 
drawing 28 . Incidence of the reference beam 4 irradiated towards the hologram record medium 1 is 
carried out into the wedge substrate 3 through the optical path of an arrow head I. The reference 
beam 4 which carried out incidence to the wedge substrate 3 can change a travelling direction by 
plane of incidence, and reaches the hologram recording layer 2. 

[0157] Through the optical path of arrow-head I', incidence of the body light 5 irradiated by the 
hologram record medium 1 on the other hand is carried out into the wedge substrate 3, and it reaches 
the hologram recording layer 2. 

[0158] A hologram is recorded by the reference beam 4 and the body light 5 which carried out 
incidence from the above optical paths. 

[0159] In case a hologram is reproduced, a reference beam 4 is used as it is as a playback light 1 1 . 
Incidence of the reference beam 4 is carried out into the wedge substrate 3 through the optical path 
of an arrow head I. The reference beam 4 which carried out incidence to the wedge substrate 3 can 
change a travelling direction by plane of incidence, reaches the hologram recording layer 2, and 
penetrates the hologram recording layer 2. And it is reflected by the cube-corner-reflector group 35, 
and a reference beam 4 goes back the optical path of an arrow head I, and reaches the hologram 
recording layer 2 again. 

[0160] Phase conjugation playback is performed by making a reference beam 4 into phase 
conjugation light as mentioned above. 

[0161] Next, the hologram record medium 1 omits explanation from the A A sectional view in 
drawing 2 , i.e., the sectional view shown in drawing 28 , in the condition of having made it rotating 
270 degrees, for drawing 2929 and an abbreviation EQC in the direction of an arrow head Rl. 
[0162] As mentioned above, the hologram record regenerative apparatus 20 which has the cube- 
corner-reflector group 35 can change the travelling direction of the reference beam 4 which irradiates 
the hologram record medium 1, and the body light 5 with the wedge substrate 3 by rotating the 
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hologram record medium 1. And the following information signal is recorded as topology of light in 
the place which rotated only sufficient include angle until the Bragg condition of a hologram 
recorded before was no longer fulfilled. At the time of playback, if a reference beam 4 is irradiated 
as a playback light 1 1 to the hologram record medium 1, the body light 5 recorded to the optical 
storage 1 will be reproduced, image formation of the pattern corresponding to an information signal 
will be carried out to the detector array 33, and the hologram record regenerative apparatus 20 will 
acquire a playback information signal. 

[0163] As mentioned above, by the hologram record regenerative apparatus 20 and the hologram 
record playback approach concerning this invention, the playback direction of the body light 5 
reproduced from the hologram record medium 1 is fixable by using the cube-corner-reflector group 
35 as the reflective section. For this reason, the actuator in a hologram record regenerative apparatus 
becomes unnecessary, an equipment configuration can be simplified and playback of a more 
practical hologram is attained. 

[0164] In addition, the example of a cpnfiguration of the hologram record regenerative apparatus 20 
is shown in drawing 3 1 about the case where the hologram record regenerative apparatus 20 has the 
cube-corner-reflector group 35 as the reflective section. By using cube-corner-reflector group 35, it 
is reflected by the cube-comer-reflector group 35 by the same optical path as the time of a reference 
beam 4 carrying out incidence to the hologram record medium 1 , and it is possible to carry out phase 
conjugation playback simply. 

[0165] Moreover, it is good, though the hologram record regenerative apparatus 20 has the flat- 
surface mirror 38 as the reflective section as shown in drawing 32 . In this case, although phase 
conjugation playback of a hologram can be performed, in order to have to change whenever [ angle- 
of-incidence / of the reference beam 4 to the hologram record medium 1 ] according to the 
inclination direction of the wedge substrate 3, the deviation technique, such as a beam deflector, is 
needed. 

[0166] If the hologram of a transparency mold is reproduced as mentioned above, since the travelling 
direction of the reference beam 4 penetrated with the wedge substrate 3 and the body light 5 will 
change, the location of the detector array 33 must be moved. However, if phase conjugation 
playback using the cube-comer-reflector group 12 as shown in drawing 2828 is performed, the 
playback light 1 1 can use the same reference beam 4 as the time of record, and can reproduce the 
body light 5 by non-aberration correctly in the same direction as the body light 5 which carried out 
incidence to the hologram record medium 1 . 

[0167] the hologram record medium 1 applied to this invention, without using the deviation 
technique, such as a beam deflector, for the hologram record regenerative apparatus 20 and the 
hologram record playback approach of starting this invention as mentioned above — a hologram — 
multiplex record — and /playback of can be done. Moreover, in case a hologram is reproduced, phase 
conjugation playback of a hologram can be performed using the cube-comer-reflector group 12. In 
this case, not using the include-angle deviation technique, such as a beam deflector, ** can also carry 
out include-angle multiplex record and /playback only by adding the cube-comer-reflector group 12, 
and the equipment configuration of the hologram record regenerative apparatus 20 is easy, and it not 
only becomes space-saving, but it can remove the aberration of optical system. 
[0168] In addition, although it is required by the hologram record regenerative apparatus 20 and the 
hologram record playback approach concerning this invention to use parallel light as a laser beam, 
since diffraction produces the light which spreads space, the wave front of a laser beam is not a plane 
wave strictly in many cases. The reinforcement of a laser beam is a Gaussian beam which usually 
takes Gaussian distribution in many cases. Although this Gaussian beam is a plane wave, it has 
curvature with a very small wave front before and after that in the location of a beam waist. 
Therefore, phase mismatching arises at the time of playback of a hologram, and diffraction 
efficiency falls. What is necessary is just to install a cube comer reflector 34 or the cube-comer- 
reflector group 35 in the location of the beam waist of the reference beam 4 which is a plane wave, 
in order to reduce this effect. Since a wave front is amended by the symmetric property before and 
behind reflection by the cube comer reflector 34 or the cube-comer-reflector group 35 at this time, 
the effect of the diffraction mentioned above can also be suppressed to the minimum. 
[0169] Thus, decline in the diffraction efficiency by phase mismatching is avoidable by arranging 
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cube-corner-reflector 34 or cube-corner-reflector 35 group in the beam waist location of a reference 
beam. Although this is the same thing as general thing include-angle multiplex record and a principle 
target, the description of the hologram record playback approach concerning this invention is in the 
place which substitutes for the technique of deflecting the laser beam in include-angle multiplex 
record by rotation of the substrate of a wedge configuration. 

[0170] Moreover, the hologram record regenerative apparatus 20 and the hologram record playback 
approach concerning this invention can be applied to the multiplex record approach of the hologram 
of the arbitration which makes a plane wave a reference beam 4, and can apply the multiplex record 
approach of the hologram by wavelength multiplexing record, peri straw FIKKU multiplex record, 
fractal multiplex records, or such combination. For example, wavelength multiplexing record is 
combinable by using a strange laser light source with good wavelength, using a laser light source 
two or more. Moreover, adding the beam deflection technique of the radius vector direction to the 
example of a configuration of the hologram record regenerative apparatus 20 applied to this 
invention again further, and performing peri straw FIKKU multiplex record of a still higher 
multiplicity is also considered. By being independent, or combining the multiplex record approach of 
a hologram mentioned above, and applying, the multiplicity at the time of recording a hologram can 
go up, and recording density can be raised. 

[0171] Moreover, in shift multiplex record, although convergence light or emission light is used as a 
reference beam to a plane hologram record medium, the hologram record medium 1 has the 1st 
parallel principal plane and the 2nd principal plane which has an inclination to this 1st principal 
plane to a rotation flat surface to this, and this case has the description in the point using parallel 
light as a reference beam 4. Although this also resembles the peri straw FIKKU multiplex record 
which is a kind of include-angle multiplex record, since a record location shifts, by the approach by 
this invention, the description of this invention is in the point that multiplex [ spatial ] will be 
performed to coincidence, with rotation. 

[0172] Control of the direction of an optical axis of the focal location at the time of the include-angle 
deviation technique, such as a galvanomirror, and AOD, EOD, becoming unnecessary, and carrying 
out shift multiplex record of a hologram by this, also becomes unnecessary. Therefore, the 
equipment configuration of the hologram record regenerative apparatus 20 can be simplified. 
[0173] Moreover, the hologram record regenerative apparatus 20 concerning this invention may be 
arrangement of the optical system 22 which irradiates [ of the hologram record medium 1 ] the body 
light 5 from a peripheral surface. It is also possible to consider as a volume mold hologram by this, 
using the record section of the hologram record medium 1 in three dimensions. In addition, the 2nd 
example of a configuration of the hologram record medium 1 is suitable in this case. 
[0174] In addition, as an approach for producing and cheating out of the reference beam 4 for 
performing phase conjugation playback, and a phase conjugation laser beam, though 4 light-wave 
mixing is used, it is good. In this case, it is possible to generate the phase conjugation light which the 
reference beam 4 which carries out incidence reversed correctly. 

[0175] Optical computing, such as a hologram memory, a three-dimensions display, an optical 
interconnection, a correlation computing element, and a novelty filter, etc. is various, and the 
hologram record medium 1 , the hologram record regenerative apparatus 20, and the hologram record 
playback approach concerning this invention can be applied. 
[0176] 

[Effect of the Invention] By having the 1 st parallel principal plane and the 2nd principal plane which 
has an inclination to this 1st principal plane to a rotation flat surface, the hologram record medium 
concerning this invention can change the incident angle over the hologram record medium of a 
reference beam and/or body light by rotating a hologram record medium, and can carry out multiplex 
record of the hologram. 

[0177] Moreover, since whenever [ incident angle / of a reference beam ] can be changed only by 
rotating a hologram record medium, the equipment configuration of a hologram record regenerative 
apparatus can be simplified, and low cost-ization can be attained. 

[0178] Moreover, in case a reference beam is reflected, phase conjugation playback can be 
performed with the easy configuration which adds only one cube-comer-reflector group which 
arranged the cube comer reflector or the cube comer reflector in the shape of an array. 
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[0179] Since the aberration generated in optical system is amended completely by this, it is not 
necessary to use the expensive and large-sized lens with which aberration was amended by altitude, 
an equipment configuration can be simplified, and the reconstruction image of high quality is 
acquired cheaply. 

[0180] Moreover, by the hologram record regenerative apparatus and the hologram record playback 
approach concerning this invention, by using the hologram record medium concerning this invention, 
the incident angle over the hologram record medium of a reference beam and/or body light can be 
changed by rotating a hologram record medium, and multiplex record of the hologram can be carried 
out. 

[0181] Moreover, since whenever [ incident angle / of a reference beam ] can be changed only by 
rotating a hologram record medium, the equipment configuration of a hologram record regenerative 
apparatus can be simplified, and low cost-ization can be attained. 

[0182] Furthermore, the playback direction of the body light reproduced from a hologram record 
medium is fixable by using a cube-comer-reflector group with rotation of a hologram record 
medium. For this reason, the equipment configuration in a hologram record regenerative apparatus 
can be simplified, and playback of a more practical hologram is attained. 

[0183] As mentioned above, since the components mark of a hologram record regenerative apparatus 
are reducible by using this invention, a miniaturization, the formation of small area, and low-cost- 
izing are possible. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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